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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

[X| !t is also accompanied by a copy of each prior art document cited in this report. 



1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I [ contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacking (see Box II). 



With regard to the title, 

[X] the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

[X] the text is approved as submitted by the applicartt. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
I — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. J 



I I as suggested by the applicant. Q None of the figures. 

[X] because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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1. This international prelinninary examination report has been prepared by this International Prelinninary Examining Authority 
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2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Inistructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the follovying items: 

I S Basis of the report 

II □ Priority 

III S Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII □ Certain defects in the international application 

VIII S Certain observations on the international application 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70, 1 7)): 
Description, pages: 

1-8 as originally filed 



Claims, No.: 

1 -20 as received on 09/03/2001 with letter of 28/02/2001 



Drawings, sheets: 

1/1 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ fumished subsequently to this Authority in written fomi. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, i sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrialiy applicable have not been examined in respect of: 

□ the entire international application. 
S claims Nos. 19,20. 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specity): 

K the description, claims or drawings {indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specif)/}: 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be fomned. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-18 
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No: 



Claims 



Inventive step (IS) 



Yes: 
No: 



Claims 1-18 
Claims 



industrial applicability (lA) Yes: Claims 1-18 

No: Claims 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following obsen/ations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



Cone. Section III: 

Claims 19 and 20 do not define clearly the subject matter for which protection is sought 
and are thus objectionable under article 6 PCT; they moreover allow several 
embodiments to be interpreted therein so that no meaningful opinion as to novelty and 
inventive step can be formed. 

Cone. Section V: 

Reference is made to the following documents: 
D1: GB-A-2 326 603 
D2: US-A-3 651 646 

D1 or D2 are considered to be the closest prior art and disclose air diffuser systems 
with a distribution supply line and a plurality of outlet lines branching therefrom. 
The valves used in the outlet lines in D1 are designed to give a precise flow by using a 
predetermined size of the slots/holes. The check valve in D2 utilises a nozzle plate with 
an opening of predetermined diameter to control the volume of air being emitted by the 
nozzle. 

D1 or D2 do not appear to disclose a constant flow regulator in each outlet line. D1 or 
D2 do not render obvious the feature of regulating the flow to a constant (set) amount 
over a range of pressures i.e when the pressure in the pipe system exceeds a 
predetermined minimum value. 

The object underlying the claimed method and the system was to provide a very simple 
means of delivering uniform quantities of air from a pipeline involving several outlets. 
With the proposed constant flow regulator it is possible to run a pipe eg along the 
length of an undulating river bed and achieve the same flow at each outlet. Such a 
measure is not rendered obvious from the other cited prior art in combination. 

The subject matter of claims 1 (method) and 8 (system) as well as of the dependent 
thereon claims 2-7 and 9-18 is therefore novel and inventive as required by articles 
33(2) and (3) PCT. 
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Cone. Section VIII: 

In claims 6 and 7 which are dependent on claim 1 (method) the word "system" should 
read "method". OthenA/ise these claims with present wording are objectionable under 
article 6 PCT. 
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CLAIMS 

1. A method of mixing, aerating or oxygenating ponds, rivers or lakes, 
sewage/treatment lagoons or efQuent beds or air striping volatile compounds from 
water or other solutes, the method comprising distributing air or oxygen through a 
piped system having a plurality of outlet lines branching from a common supply 
line or manifold, by continuously generating a predetermined mim'mnm volume of 
air or oxygen and introducing it into the pipe system, dehvering a desired quantity 
of the air or oxygen at each of the outlets by providing a constant flow regulator 

(' means in each outlet line which limits the flow to a set amount when the pressure 

in the pipe system exceeds a predeteriinned mioimum value. 

2. A method as claimed in claim 1 in which the minirnxmi volume of air or oxygen 
exceeds a calcidated minimum volume which is required to be delivered from the 
outlets. 

3. A method as claimed in claims 1 or 2 in which substantially the same quantity of 
air or oxygen is deUvered at each outlet irrespective of pressure drop along the 
pipe, at least within a flow range which is deemed acceptable. 

J 4. A method as claimed in anyone of claims 1 to 3 in which a moving element 

constant flow regulator is used 
5. A method as claimed in claim 1 in which the pressure is kept substantially 
constant along the distribution line and an accurate and even quantity of air or 
oxygen is delivered at each outlet using a moving "O" ring constant flow regulator 
which operates at its set maximum flow rate to deHver the desired flow at the set 
pressure. 
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A system as claimed in claim 1 in whiclx a predetemiined miniTni i m volume of air 
or oxygen is supplied, which volume is calculated to exceed the minimum volume 
which is to be delivered from all the outlets from the outlet lines. 
A system as claimed in claim 1 in which flie desired flow of air or oxygen is a 
desired even flow of air or oxygen. 

A mixing, aeration or oxygenation system to aerate or oxygenate ponds, rivers, or 
lakes, sewage or efQuent treatment lagoons or beds or to airstrip volatile 
compounds from water or other solutes and comprising an air or oxygen 
distribution supply hne, a source of air or oxygen pressure connected to the 
distribution supply hne, and a plurahty of outlet Hnes branching from the 
distribution supply line, and characterised by a constant flow regulator disposed in 
each outlet hne to cause a desired flow of air or oxygen to be deUvered through 
the outlet lines. 

A system as claimed in claim 8 in which the regulator is tuned to dehver the 
desired calculated supply of air or oxygen required at the outlet hne irrespective of 
changes in supply pressure such that it is self compensating for changes in supply 
pressure within its designed operating range. 

A system as claimed in claim 8 in which the regulator is designed to only allow a 
desired maximum flow (volume) of air or oxygen to pass through at a known 
pressure of air or oxygen.. 

A system as claimed in claim 10 m which the constant flow regulator comprises 
an "O" ring moving element ring constant flow regulator. 

A system as claimed in anyone of claims 8 to 11 in which each outlet hue has a 
suitable outlet nozzle. 
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13. A system as claimed in clamis 8 to 12 in which the outlet lines are disposed in 
series along the distribution liue. 

14. A system as claimed in anyone of claims 8 to 13 ia which the source of air or 
oxygen pressure is a pump which delivers a constaat volume of air or oxygen. 

15. A system as claimed m anyone of claims 8 to 14 in which the distribution supply 
line comprises at least one length of pipe. 

16. A system as claimed iu anyone of claims 8 to 15 in which the distribution supply 
line comprises a plurality of lengths of pipe branching from a common manifold 
or having a direct connection with the supply of air or oxygen. 

i 

17. A system as claimed in anyone of claims 8 to 16 in which the pipehne includes a 
return line or is of ring main type. 

18. A system as claimed ia anyone of claims 8 to 17 in which the outlet lines 
incorporate a backflow regulation device and^or an isolation ball valve. 

19. A -method of aerating or oxygenating ponds, rivers or lakes, sewage/treatment, 
lagoons or efQuent beds or air striping volatile compoxmds from water or other 
soluteSj by distributing air or oxygen through a piped system when constructed 
and arranged substantially as hereinbefore described with reference to the 

I. . . 

accompanying drawings. 

20. A mixing, aeration or oxygenation system to aerate or oxygenate ponds, rivers, or 
lakes, sewage or efiQuent treatment lagoons or beds or to airstrip volatUe 
compounds from water or other solutes constructed and arranged substantially as 
hereinbefore described with reference to and as illustrated in the accompanying 
drawings. 
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A mixing, aerating or oxygenating method and apparatus to aerate or oxygenate ponds, rivers, or lakes, sewage or effluent treatment 
lagoons or beds or to airstrip volatile compounds from vi^ater or other solutes by distributing gas through a piped system having a plurality 
of outlet lines (4) branching from a common supply line (2). In order to deliver a desired quantity of air or oxygen at each outlet, a constant 
flow regulator (5) is disposed in each outlet line which limits the flow to a set amount when the pressure in the pipe system exceeds a 
predetermined minimum value. In one method the regulator is chosen to achieve this irrespective of pressure drop along the pipe. In 
another method the regulator is chosen to give the desired output with no pressure drop along the pipe. 
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Title: Mixing, Aeration or 0\"v^genatin2 Method and Apparatus 



The present invention relates to a method and apparatus for regulating the 
distribution of gaseous fluids and in particular to a mixing, aerating or oxygenating 
method and apparatus to aerate or oxygenate ponds, rivers, estuaries, reservoirs or lakes, 
sewage or effluent treatment lagoons beds or tanks or to airstrip volatile compounds from 
water or other solutes. 

There are many situations where submerged diffusers are used to introduce gas 
into a liquid. For example to transfer oxygen into a liquid (typically water) for the 
purposes of aeration and mixing, and especially to oxygenate the water. Such techniques 
are used in aerobic biological treatments systems as used to treat sewage, effluents of 
various types, and storm water and water in aquaria or lakes and rivers, among others. 
They are also used for air stripping of volatile organics from contaminated water. 

It is common to treat sewage in "activated sludge treatment plants" by feeding 
precise volumes of air to a plurality of diffusers which release the air into the water in 
precise small bubbles to stimulate natural processes. The number of diffusers and hence 
the spacing is calculated relative to the volume of water to be treated and the amount of 
treatment required. The diffusers are usually placed at the lowest point in the water 
column allowing the most time for air to pass through the water prior to reaching the 
atmosphere. 

In the known systems a plurality of diffusers are fed from a supply line, usually 
from a suitable air source such as an air pump, which delivers a constant and even supply 
of air. Tlie diffusers are disposed in series along the supply line and the quantity' of air 
emerging from each diffuser is intended to be substantially the same. In the knov^ 
sewage treatment systems potential pressure drop along the line from one diffuser to the 
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next is rendered negligible by utilising a supply pipe having a large cross-sectional area 

and a relatively low-pressure supply. The cross-section of the pipe has to be calculated 
having regard to the number of diffiisers and the discharge rate in order to ensure that 
there is a negligible pressure drop along the length of the pipe and thereby ensure that the 
flow from the diffusers is balanced. In other specific aeration systems a manually 
adjustable valve or oriface control may be provided for each diffuser to balance their 
output. The known system of individually balanced gas diffusers is difficult to set up to 
ensure conrect balance, usually requiring accurate levelling of the outlet diffusers. 

A constant Row regulatGr and a method of manufacturing same 
comprising a moving "O" ring is described in Patent Nos. EP 115342 and GB 2136713. 
The described regulator gives a constant through volume flow rate of liquid over a wide 
range of supply pressures. A regulator of this type can be designed to produce a specific 
flow rate over a prescribed pressure range and can be moulded from plastics which makes 
them extremely economical to produce. When a pluralit>' of such constant flow devices 
are fitted in series in a pipeline supphed with liquid at a sufficiently high pressure, the 
flow rate is constant from each regulated line irrespective of the pressure fluctuations 
along the pipeline(s) of the system. The supply line pressure has to be above a pre- 
determined minimum level at the point where the pressure drop is highest. Usually this 
will be at the end of the pipeline. The use of these devices has not been considered to 
regulate the flow of air or oxygen. There is no teaching to use these devices with fluids 
other than liquids. The reason for this may be that none of the commercially available 
devices ha\'e been deemed able to operate to produce constant flow with fluctuating air 
pressure. 

It is an aim of the present invention to provide a gas distribution system which 
overcomes the current difficulties. 
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One aspect of the invention provides a method of distributing gas through a piped 
system having a plurality of outlet lines branching from a common supply line or 
manifold, the method comprising continuously generating a predetermined minimum 
volume of gas and introducing it into the pipe system, delivering a desired quantity of gas 
at each of the outlets by providing a constant flow regulator means in each outlet line 
which limits the flow to a set amoimt when the pressure in the pipe system exceeds a 
predetermined minimum value. 

More particularly, the present invention provides a method of mixing, aerating or 
oxygenating ponds, rivers or lakes, sewage/treatment lagoons or effluent beds or air 
striping volatile compounds from water or other solutes, the method comprising 
distributing air or oxygen through a piped system having a plurality of outlet lines 
branching from a common supply line or manifold, by continuously generating a 
predetermined minimum volume of air or oxygen and introducing it into the pipe system, 
delivering a desired quantity of the air or oxygen at each of the outlets by providing a 
constant flow regulator means in each outlet line which limits the flow to a set amount 
when the pressure in the pipe system exceeds a predetermined minimum value. 

For the aforementioned applications the gas as referred to hereinafter will be air or 
oxygen. 

More particularly the predetermined minimum volume of gas exceeds a calculated 
minimum volume which is required to be delivered by the diffiisers. Preferably a moving 
element control flow regulator is chosen to achieve this irrespective of pressure drop 
along the pipe, at least within a pressure range which is deemed acceptable. For most 
applications an accurate and even quantit\^ of gas is delivered at each outlet. This can be 
achieved using constant flow regulators having a specific and even flow rating for each 
outlet. 
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Another aspect of the present invention provides a gas distribution system 
comprising a gas distribution supply' line, a source of gas pressure connected to the 
distribution supply line, and a plurality of outlet lines branching from the distribution 
supply line, and characterised by a constant flow regulator disposed between the 
distribution supply line and each outlet line to cause a desired flow of gas to be dehvered 
through the outlet Hues. 

More particularly, the present invention provides a mixing, aeration or 
oxygenation system to aerate or oxygenate ponds, rivers, estuaries, reservoirs or lakes, 
sewage or effluent treaLmeni lagoons or beds or to airstrip volatile compounds from water 
or other solutes and comprising an air or oxygen distribution supply line, a source of air or 
oxygen pressure connected to the distribution supply line, and a plurality of outlet lines 
branching from the distribution supply line, and characterised by a constant flow regulator 
disposed in each outlet line to cause a desired flow of air or oxygen to be delivered 
through the outlet lines. 

For the aforementioned application the gas referred to herewith will be air or 
oxygen. There may be more than one distribution line. 

More particularly a predetermined minimum volume of gas is supplied, which 
volume is calculated to exceed the minimum volume which is to be delivered from the 
diffiisers. The desired flow of gas is a desired even flow of gas. 

The constant flow regulator may be a moving "O" ring constant flow regulator or 
other moving element constant flow regulator which is precisely tuned to deliver the 
desired calculated supply of gas required at the outlet line irrespective of changes in 
supply pressure such that it is self compensating for changes in supply pressure within its 
designed operating range. 
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In an alternative, a moving *'0" ring regulator is used that only allows a desired 
maximum flow (volume) of gas to pass through above a knowoi pressure of gas. Using 
such a regulator, pressure drops along the pipeline can be compensated for by using a 
regulator which has the desired maximum flow at a lower pressure to reflect the pressure 
drop. By this means a substantially even flow of gas is achieved from all the outlets. It 
will be understood that when the term even is used, there will most usually be an 
acceptable tolerance variation to the desired flow rate. 

Each outlet line has a suitable outlet nozzle. They may be aeration nozzles, 
diffdsers or any other suitable nozzle for the intended application. In a preferred 
application each outlet line supplies a respective diffuser. Conveniently the outlet lines 
are disposed in series along the distribution supply line. The number of outlet lines and 
hence outlet nozzles/diffusers are calculated and spaced according to the particular 
appHcation. Preferably the gas originates from a suitable source, usually generated by a 
pump gas blower or generator or other suitable device, and preferably it delivers a 
constant volume of gas. The system can be used for distributing any desired gas 
composition. For many applications the gas will be air other gases could be oxygen, 
carbon dioxide, nitrogen or ozone. The distribution supply line comprises at least one 
length of pipe. As an alternative it may comprise a plurality of lengths of pipe branching 
from a common manifold or having a direct connection with the supply of gas. The 
pipeline may include a return line or be of ring main type. The oudet lines may 
incorporate a backflow regulation device and/or an isolation ball valve. Such devices may 
incorporate the aforesaid constant flow regulator or be provided as separate devices. The 
constant flow regulator, any backflow regulation device and an\' isolation vaWc may be 
combined with an outlet diffuser. 
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The invention can be used for a large number of potential applications, for 
example the treatment sewage, leachate and agricultural waste water by the introduction 
of air, air stripping of volatile compounds from water or other solutes, mixing water 
colimins, aerating and mixing of aquaria, ponds, lakes and rivers or tanks containing fish, 
and in connection with various industrial processes. Where the system is used for the 
purpose of introducing gas into a liquid or other gas, the backflow prevention device 
avoids the hquid or gas entering the system should the system enter a state of relative 
negative pressure. The isolation ball valve allows individual branches to be isolated. The 
system can be used to control a bubble curiam. 

For any given application the deliver>^ rate from the outlet lines will be known and 
the source of gas will be capable of maintaining a constant supply of no less than the 
calculated minimum requirement for the system. 

The present invention may be used for any of the above mentioned applications 
and any other applications in which gas, and in particular air or oxygen is to be transferred 
to a liquid. 

The present invention will now be described further hereinafter, by way of 
example only, with reference to the accompanying drawings; in which: - 

Figure 1 shows schematically one embodiment of air distribution system 
embodying the present invention, and 

Figure 2 is a graph of flow rate against pressure for a preferred pressure regulator. 

For convenience the present invention is described by way of example in relation 
to the treatment of water by the injection of air. In one application for waste Treatment the 
water will contain effluent. The water/effluent to be treated is showTi at 1 and held within 
an open well or receiver 3. An air distribution pipeline 2 extends from a source of air 1 
which supplies the air under pressure to the pipeline. A motor dri\'en pump (not 
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illustrated) conveniently serves this purpose. The pipeline 2 has a plurality of outlets 4 
disposed along the length thereof at spaced intervals. For the purpose of effluent 
treatment each outlet is provided with a diffiiser which releases the air into the 
water/effluent in the form of small bubbles. In order to ensure that the flow of air from 
each diffiiser is the same, a regulator 5 is incorporated into the flow line between the 
pipework 2 and the outlet diffuser 4. The regulator may be part of the diffiiser or a 
separate component. The regulator is designed to dehver a constant flow irrespective of 
pressure variations in the pipeline when the pressure in the pipeline exceeds a 
predetermined rainiruurn value, wl-iich rrnriiinurii value is calculated to be that which will 
ensure that each regulator supplies the desired volume of gas. The preferred regulator 
device is of a type known as a moving element constant flow regulator such as described 
in the above mentioned patents. These are very economical to produce, especially when 
moulded from plastics. 

The preferred moving element regulator is designed to operate to deliver a desired 
flow of air over a range of supply pressures. That is to say it is self-compensating for 
changes in supply pressure over a prescribed range of pressures above a minimum 
pressure level. Figure 2 is a graph of a constant pressure regulator of moving element 
type having characteristics of the described type and shows flow volume against pressure. 
It shows how the flow rate plateaus after pressure PI . Using a plurality of flow regulators 
in a distribution supply line will give rise to an even delivery of air from the pluralit>' of 
diffiisers providing the pressure in the pipeline exceeds the minimum threshold value PI . 

In an alternative, using an "O" ring r^pe regulator, the regulator only allows a set 
maximum flow (volume) of air to pass through at a given pressure of air providing the 
pressure in the system does not exceed that given pressure, then the flow rate from each 
outlet line will be at the set maximum flow rate, and a regulator is chosen which provides 
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the desired flow rate for a particular application. This can be used where there is httle or 

no pressure drop along the distribution line. 
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CLAIMS 

1. A method of mixing, aerating or oxygenating ponds, rivers or lakes, sewage/treatment 
lagoons or effluent beds or air striping volatile compounds from water or other 
solutes, the method comprising distributing air or oxygen through a piped system 
having a plurality of outlet lines (4) branching from a common supply line or 
manifold (2), characterised by continuously generating a predetermined minimum 
volume of air or oxygen and introducing it into the pipe system, delivering a desired 
quantity of the air or oxygen at each of the outlets by providing a constant flow 
regulator means (5) hi each outlet line which iimits the flow to a set amount when the 
pressure in the pipe system exceeds a predetermined minimum value. 

2. A method as claimed in claim 1 in which the minimum volume of air or oxygen 
exceeds a calculated minimum volume which is required to be delivered from the 
outlets. 

3. A method as claimed in claims 1 or 2 in which substantially the same quantity of air 
or oxygen is delivered at each outlet irrespective of pressure drop along the pipe, at 
least within a flow range which is deemed acceptable. 

4. A method as claimed in anyone of claims 1 to 3 in which a moving element constant 
flow regulator is used. 

5. A method as claimed in claim 1 in which the pressure is kept substantially constant 
along the distribution line and an accurate and even quantity of air or oxygen is 
delivered at each outlet using a moving "O" ring constant flow regulator which 
operates at its set maximum flow rate at the set pressure. 

6. A mixing, aeration or oxygenation system to aerate or oxygenate ponds, rivers, or 
lakes, sewage or effluent treatment lagoons or beds or to airstrip volatile compounds 
from water or other solutes and comprising an air or oxygen distribution supply line 
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(2), a source of air or oxygen pressure connected to the distribution supply line, and a 
plurality of outlet lines (4) branching from the distribution supply line, and 
characterised by a constant flow regulator (5) disposed in each outlet line to cause a 
desired flow of air or oxygen to be delivered through the outlet lines. 

7. A system as claimed in claim 6 in which a predetermined minimum volume of air or 
oxygen is supphed. which volume is calculated to exceed the minimum volume which 
is to be delivered from all the outlets from the outlet lines. 

8. A system as claimed in claims 6 or 7 in which the desired flow of air or oxygen is a 
desired even flovv' of air or oxygen. 

9. A system as claimed in anyone of claims 6 to 8 in which the regulator is tuned to 
deliver the desired calculated supply of air or oxygen required at the outlet line 
irrespective of changes in supply pressure such that it is self compensating for changes 
in supply pressure within its designed operating range. 

10. A system as claimed in anyone of claims 6 to 8 in which the regulator is designed to 
only allow a desired maximimi flow (volume) of air or oxygen to pass through at a 
known pressure of air or oxygen. 

11. A system as claimed in claim 10 in which the constant flow regulator comprises an 
"O" ring moving element ring constant flow regulator. 

12. A system as claimed in anyone of claims 6 to 1 1 in which each outlet line has a 
suitable outlet nozzle. 

13. A system as claimed in claims 6 to 12 in which the outlet lines are disposed in series 
along the distribuiion line. 

14. A system as claimed in anyone of claims 6 to 13 in which the source of air or oxygen 
pressure is a pump which delivers a constant volume of air or oxygen. 
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15. A system as claimed in anyone of claims 6 to 14 in which the distribution supply line 

comprises at least one length of pipe. 

16. A system as claimed in anyone of claims 6 to 15 in which the distribution supply line 
comprises a plurality of lengths of pipe branching from a common manifold or having 
a direct connection with tlie supply of air or oxygen. 

17. A system as claimed in anyone of claims 6 to 16 in which the pipeline includes a 
return line or is of ring main type. 

18. A system as claimed in anyone of claims 6 to 17 in which the outlet lines incorporate 
a backfiow regulation device and/'or an isolation ball valve. 

19. A method of mixing, aerating or oxygenating ponds, rivers or lakes, sewage/treatment 
lagoons or effluent beds or air striping volatile compounds from water or other 
solutes, by distributing air or oxygen through a piped system when constructed and 
arranged substantially as hereinbefore described with reference to the accompanying 
drawings. 

20. A mixing, aeration or oxygenation system to aerate or oxygenate ponds, rivers, or 
lakes, sewage or effluent treatment lagoons or beds or to airstrip volatile compotmds 
from water or other solutes constmcted and arranged substantially as hereinbefore 
described with reference to and as illustrated in the accompanying drawings. 
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CLAIMS 



1. A method of mixing, aerating oris^xygenating ponds, rivers or lakes, sewage/treatment 
lagoons or effluent beds or air striping volatile compounds jfrom water or other 
solutes, the method comprising distributing air or oxygen through a piped system 
having a plurahty of outlet lines (4) branching from a common supply line or 
manifold (2), characterised by continuously generating a predetermined minimum 
volume of air c^><5xygen and introducing it into the pipe system, delivering a desired 
quantity air or oxygen at each of the outlets by providing a constant flow 
regulator means (5) in each outlet line which limits the flow to a set amount when the 
pressure in the pipe system exceeds a predetermined minimum value. 

2. A method as claimed in claim 1 in which the minimirai volume of air or oxygen 
exceeds a calculated minimum volume which is required to be delivered from the 
outlets. 

3. A method as claimed in claims 1 or 2 in which substantially the same quantity of air 
or oxygen is delivered at each outlet irrespective of pressure drop along the pipe, at 
least within a flow range which is deemed acceptable, 

4. A method as claimed in anyone of claims 1 to 3 in which a moving element constant 
flow regulator is used. 

5. A method as claimed in claim 1 in which the pressure is kept substantially constant 
along the distribution line and an accurate and even quantity of air or oxygen is 
delivered at each outlet using a moving "O" ring constant flow regulator which 
operates at its set maximum flow rate at the set pressure. 

6. A mixing, aeration or oxygenation system to aerate or oxygenate ponds, rivers, or 
lakes, sewage or effluent treatment lagoons or beds or to airstrip volatile compounds 
from water or other solutes and comprising an air or oxygen distribution supply line 
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(2), a source of air or oxygen pressure connected to the distribution supply line, and a 

plurality of outlet lines (4) branching from the distribution supply line, and 
characterised by a constant flow regulator (5) disposed in each outlet line to cause a 
desired flow of air or oxygen to be delivered through the outlet lines. 

7. A system as claimed in claim 6 in which a predetermined minimum volume of air or 
oxygen is supplied, which volume is calculated to exceed the minimum volume which 
is to be delivered from all the outlets from the outlet lines. 

8. A system as claimed in claims 6 or 7 in which the desired flow of air or oxygen is a 
desired even flow of air or oxygen. 

9. A system as claimed in anyone of claims 6 to 8 in which the regulator is tuned to 
deliver the desired calculated supply of air or oxygen required at the outlet line 
irrespective of changes in supply pressure such that it is self compensating for changes 
in supply pressure within its designed operating range. 

1 0. A system as claimed in anyone of claims 6 to- 8 in which the regulator is designed to 
only allow a desired maximum flow (volume) of air or oxygen to pass through at a 
known pressure of air or oxygen. 

11. A system as claimed in claim 10 in which the constant flow regulator comprises an 
"O" ring moving element ring constant flow regulator. 

12. A system as claimed in anyone of claims 6 to 1 1 in which each outlet line has a 
suitable outlet nozzle. 

13. A system as claimed in claims 6 to 12 in which the outlet lines are disposed in series 
along the distribution line. 

14. A system as claimed in anyone of claims 6 to 13 in which the source of air or oxygen 
pressure is a pump which delivers a constant volume of air or oxygen. 
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15. A system as claimed in anyone of claims 6 to 14 in which the distribution supply line 
comprises at least one length of pipe, 

16. A system as claimed in anyone of claims 6 to 15 in which the distribution supply line 
comprises a plurality of lengths of pipe branching from a common manifold or having 
a direct connection with tlie supply of air or oxygen. 

17. A system as claimed in anyone of claims 6 to 16 in which the pipeline includes a 
return line or is of ring main type. 

18. A system as claimed in anyone of claims 6 to 17 in which the outlet lines incorporate 
a backfiow regulation device and/or an isolation ball valve. 

19. A method of mixing, aerating or oxygenating ponds, rivers or lakes, sewage/treatment 
lagoons or effluent beds or air striping volatile compounds from water or other 
solutes, by distributing air or oxygen through a piped system when constructed and 
arranged substantially as hereinbefore described with reference to the accompanying 
drawings. 

20. A mixing, aeration or oxygenation system to aerate or oxygenate ponds, rivers, or 
lakes, sev^age or effluent treatment lagoons or beds or to airstrip volatile compounds 
from water or other solutes constmcted and arranged substantially as hereinbefore 
described with reference to and as illustrated in the accompanying drawings. , 



